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Executive Summary 

The Fort Hood Land Management System (LMS) Military Field Application In- 
progress Review (IPR) was held March 10-11,1999 at the Park Inn International 
Hotel in Killeen, TX. The objective of the IPR was bring to one location the key 
personnel involved with each Fort Hood Military Field Application project to dis- 
cuss the progress of each effort, identify required relationships between projects, 

and solicit input from potential users of the resulting products. 

In general, the meeting was very informative and gave participants a better un- 
derstanding of the current Land Management System initiative. A number of 
technological concerns and unresolved issues were identified. The project inves- 
tigators are addressing these issues for each individual project. Specific issues of 
concern include the need for better communication and interaction among project 
personnel, better dissemination of information about LMS, and an LMS user ad- 
visory committee. 
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Foreword 

This study was conducted for the U.S. Army Corps of Engineers Research and 
Development Directorate, which established the LMS Special Project Office in 
March, 1997. The proponents are Dr. Lewis E. Link, Director of Research and 
Development for the U.S. Army Corps of Engineers (CERD-Z), and Dr. Donald 

Levernz, Deputy Director of CERD. 

The work was performed by the Ecological Processes Branch CN-N of the In- 
stallations Division, Construction Engineering Research Laboratory (CERL). 
The CERL Principal Investigator was Alan B. Anderson. Portions of this work 
were completed by Richard Duncan and Lisa Garrett, Sam Houston State Uni- 
versity. Dr. Harold E. Balbach is Branch Chief, CECER-CN-N, and Dr. John T. 
Bandy is Division Chief, CECER-CN. The technical editor was Gloria J. Wienke, 

Information Technology Laboratory. 

The Director of CERL is Dr. Michael J. O'Connor. 



CERL TR 99/65 

Contents 

SF298 1 

Executive Summary 2 

Foreword .3 

1 Introduction .,..„ 5 

Background .5 

The Land Management System 5 

The LMS Field Application Program 6 

The Fort Hood LMS Military Field Application Site 7 

LMS Field Application Program Transitions 8 

Objectives 8 

Approach .8 

Scope 9 

Mode of Technology Transfer 9 

2 Fort Hood LMS Military Demonstration ln-progress Review Agenda 10 

3 Fort Hood LMS Military Demonstration ln-progress Review Attendees 12 

4 Fort Hood LMS Military Field Application ln-progress Review Summary 
Comments and Responses 14 

Appendix: Fort Hood LMS Military Demonstration ln-progress Review Project 
Presentations 21 

General LMS 21 

QA/QC Procedures for ITAM Data 34 

TES Habitat Modeling 40 

Land Based Carrying Capacity Demonstration 61 

Vegetation Mapping 78 

Carrying Capacity 83 

WIARS 90 

Stream Stage Modeling 101 

Web Based Courses 119 

Distribution 



CERL TR 99/65 

1   Introduction 

Background 

The Land Management System 

The Land Management System (LMS) is an initiative of the U.S. Army Corps of 
Engineers (USACE) Engineer Research and Development Center (ERDC) fo- 
cused on improving landscape analysis and landscape management capabilities 
in several of the Corps of Engineers major mission areas. These mission areas 
include the U.S. Army Civil Works programs (navigation, flood control, water 
supply and quality, recreation, etc.), military installations operations and man- 
agement (specifically military land management), and military engineering and 
terrain related operations (trafficability analysis, military hydrology, littoral op- 

erations, line-of-site analysis, etc.). 

The purpose of LMS is to provide relevant science, tools, and information to land 
and water resource managers and decisionmakers with the goal of enhancing 
their ability to understand and communicate past, current, and potential im- 
pacts of management actions on land and water resources. LMS was estab- 
lished, in part, to improve synergism in technology development across each of 
these mission areas, to improve USACE's and the Department of Defense's 
(DoD's) ability to represent landscape processes and features, and forecast future 
landscape conditions, based upon alternative scenarios. 

The LMS Initiative had its roots in a study initiated in autumn 1995 related to 
modeling and simulation capabilities developed or used by the Corps of Engi- 
neers, related to landscape or geoprocesses. After this study, the Director of Re- 
search and Development, in consultation with laboratory directors and others, 

decided to establish the LMS Initiative. 

To accomplish the goals of LMS, a Special Project Office for LMS was estab- 
lished, with representatives from most of the ERDC Laboratories, the Hydrologie 
Engineering Center of the Water Resources Support Center, and several Corps of 
Engineer Districts. The project director, associate directors, and the various or- 
ganizational representatives comprise the LMS Development Team. Researchers 
throughout the ERDC laboratories (and their partners) form work teams to per- 
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form specific tasks associated with LMS; these efforts are dovetailed into numer- 
ous existing technology programs. 

Plans for the LMS Initiative are available (and updated) on the LMS website 
(http://denix.cecer.armv.mil/denix/nOD/WorkiTig/LMS/lms.htmn under the De- 
fense Environmental Network Information eXchange (DENLX). The following 
text summarizes the Fort Hood LMS Military Field Application. For more in- 
formation please see the ERDC/CERL Technical Report 99/60, Plans for the Land 
Management System (LMS) Initiative on the LMS website. 

The LMS Field Application Program 

The LMS Field Application Program has four major purposes: 

1. To provide problem-solving and partnering relations between the Corps of 
Engineers scientists, technology developers, and interested and innovative 
landscape/natural resource managers in USACE's major mission areas. 

2. To provide site-specific and problem-specific input into the design of 
LMS2000 functional capabilities. 

3. To provide technology test environments where scientists, technology devel- 
opers, and resource managers/analysts together can tackle issues, test solu- 
tions, adjust approaches, capture costs and benefits, and "demonstrate" the 
results to interested parties. 

4. To provide a framework for planning the transfer of LMS technology to 
land/water resource managers, both at the host sites for demonstrations and 
at other similar sites. 

Field application sites were selected based on the following criteria: 

1. Interest from land/water resources managers in infusing new capabilities 
into their business practices, and developing collaborative partnerships with 
scientists and technology providers. 

2. Representative land/water resource management issues - such as high levels 
of use, sensitive resources, competing multiple uses and stakeholders, and 
other problems and issues identified by user groups as important. 

3. Importance of the site or problem set to the mission. 
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4. Support and concurrence for LMS Field Applications not only at the local 

level, but also from across the organizational management. 

5. Synergism with existing programs/efforts. 

Dr. John Barko serves as the LMS Field Application Program Director. In addi- 
tion, there is a Field Application Site Coordinator for each site, and a user point 

of contact. 

The original sites selected for field applications were Fort Hood, TX and the Up- 
per Mississippi River System (UMRS), with three locations in the Upper Missis- 
sippi River Basin: Redwood Basin, along the Minnesota River in southern Min- 
nesota; Pool 8 on the Mississippi River near LaCrosse, WI; and Peoria Lakes on 
the Illinois River at Peoria, IL. In 1998, plans were developed to add the Marine 
Corps Air Ground Combat Center at 29 Palms, California as an additional mili- 

tary installation site. 

The Fort Hood LMS Military Field Application Site 

A workshop was held at Fort Hood, TX during September 1997 to identify and 
prioritize land/water resource management issues at this site. A site plan was 
then developed and projects initiated to address these plans. Reviews are 

scheduled regularly for activities at this site 

Fort Hood is the only post in the United States capable of stationing and training 
two Armored Divisions. Fort Hood is approximately 340 square miles (217,337 
acres). The rolling, semiarid terrain is ideal for multifaceted training and test- 
ing of military units and individuals. Fort Hood is "The Army's Premier Instal- 
lation to train and deploy heavy forces." Fort Hood is residence for the Head- 
quarters Command III Corps. Ill Corps major units are the 1st Cavalry 
Division, 4th Infantry Division, 3rd Armored Cavalry Regiment, the III Corps 

Artillery, and the 13th Corps Support Command. 

Some of the enduring land and resource management issues that Fort Hood 
faces are monitoring the impacts that training has on Threatened and Endan- 
gered Species (TES) populations and testing TES population viability under al- 
ternative land management strategies. Land managers are also responsible for 
ensuring sustained usefulness of the training areas by minimizing sediment 
runoff. Land managers need to know estimates of erosion potential, trafficability 
problems, and flooding hazards in order to ensure safe and excellent training to- 
day while making sure that future training will be accommodated on the same 

landscape. 
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The Fort Hood Site Coordinator is Alan Anderson. The Fort Hood Host Site POC 
is Emmet Gray. 

LMS Field Application Program Transitions 

The field application program for LMS both shapes the development of new LMS 
capabilities and tests these capabilities to help solve resource management and 
landscape analysis problems in the field. The field application efforts provide 
opportunities to test, evaluate, modify, and document how LMS capabilities help 
to address specific user problems and how LMS results and capabilities fit into 
decision processes at user sites. 

Field Application Site In-progress Reviews (IPRs) are designed to ensure that 
the stages of evaluation, modification, and documentation are fulfilled. These 
reviews also al-low other interested parties to look over the shoulders of those 
involved at the host site and evaluate the value of applying LMS investments 
and results at other sites. 

Objectives 

The objective of this project was to bring key personnel involved with each Fort 
Hood Land Management System Military Field Application project to one loca- 
tion to discuss the progress of each effort, identify the relationships between 
projects, and solicit input from potential users of the resulting products. This 
report documents the IPR, user recommendations, and post-IPR follow-on ac- 
tions. 

Approach 

An In-progress Review workshop was held March 10-11, 1999 at the Park Inn 
International Hotel in Killeen, Texas. The IPR consisted of presentations on 
LMS and individual projects. Following project presentations, input from in- 
stallation, MACOM, and HQDA personnel was obtained. Following the meeting, 
user input was discussed and actions were defined to address each issue. Re- 
sults of the IPR are documented in this report to ensure project improvements 
and adjustments occur and to assist with the next IPR. 
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Scope 

The Fort Hood Land Management System Military Field Application In-progress 
Review only addresses projects associated with the Fort Hood LMS Military 
Field Application. This report does not attempt to address projects and issues 
associated with the other military and civil works LMS field applications. How- 
ever, lessons learned from the Fort Hood field application will be made available 

to the other field applications. 

Mode of Technology Transfer 

This report documents the presentations and discussions of the Fort Hood LMS 
Military Field Application IPR. Technical concerns and unresolved issues asso- 
ciated with individual projects are being addressed by the project investigators 

on an individual project basis. 
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2   Fort Hood LMS Military Demonstration 
ln-progress Review Agenda 
The agenda for the Fort Hood Land Management System Military Demonstra- 
tion FY99 ln-progress Review is provided below. 

March 10,1999 

8:15-8:45 Introduction - Richard Duncan 
Introduce participants 
Distribute attendance sheet 
Objectives of meeting 

8:45-9:45 General LMS - Bill Goran 
Background 
Overview 
Current direction 
Fort Hood and LMS 
Goals/objectives of Fort Hood demos 

9:45-10:00 Break 

10:00-11:00 QA/QC Procedures for ITAM Data - Kelly Dilks, Doug 
Johnston, Paul Sovelius 

11:00-12:00 TES Habitat Modeling - Anne-Marie Trame 

12:00-13:15 Lunch Break 

13:15-14:45 Land Based Carrying Capacity Demonstration - David 
Price, Pat Guertin, Scott Tweddale, Dick Gebhart, Alan 
Anderson, Kim Michaels 

14:45-15:00 Break 

15:00-16:00 Vegetation Mapping - Paul Loechl, Jean O'Neil, 
Michael Warnock, Paul Hardwick 

16:00-17:00 Carrying Capacity - Alan Anderson 
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March 11,1999 

8:15-9:15 WIARS - Jaimie Hebert, Scott Tweddale 

9:15-10:15 Stream Stage Modeling - Jeff Jorgeson, Mark Leipnik, 
Alan Anderson 

10:15-10:30 Break 

10:30-11:30 

11:30-12:45 

12:45-13:45 

1:45-2:00 

14:00-15:00 

15:00-16:00 

Web Based Courses - James Carter, Nelda Volk 

Lunch Break 

Fort Hood Feedback 
Specific projects 
General direction of Fort Hood military demo 
Future direction 
Prioritization of future projects 

Break 

Input from Other Participating Organizations 
FORSCOM 
Other participants 

IPR Conclusion - Bill Goran 
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3  Fort Hood LMS Military Demonstration 
ln-progress Review Attendees 

The following individuals attended the Fort Hood Land Management System 
Military Demonstration FY99 In-progress Review. 

ATTENDEE 
Alan Anderson 
Bill Goran 
John Barko 
Paul Thies 
Hal Balbach 
Emmett Gray 
Jaimie Hebert 
Anne-Marie Trame 
NeldaVolk 
Kelly Dilks 
Jim Carter 
Justin Williams 
Ted Reid 
Pat Guertin 
Leslie Winters 
Laura Sanchez 
Brett Russell 
Ron Rowland 
Paul Sovelius 
Doug Johnston 
David Price 
Jeff Jorgeson 
Kim Michaels 
Malcolm Boswell 
Tony Palazzo 
Wade West 
Tim Buchanan 
John Schrader 
Homer Sanchez 
Don Jones 
Dalton Murz 
Roger Hamilton 
Peter Cooper 
Jerry Paruzinski 
Dalton Burke 
Michael Warnock 
Lisa Garrett 

ORGANIZATION 
USACERL 
USACERL 
USACE-WES-EB-E 
USAEC 
USACERL 
Fort Hood 
TRIES, SHSU 
USACERL 
EARC 
USACERL 
TRIES, SHSU 
TRIES, SHSU 
FORSCOM 
USACERL 
ATSC 
TNC 
Fort Bliss 
DCOE, Ft. Hood 
TRIES, SHSU 
University of Illinois 
USACERL 
WES 
USACE 
TRADOC 
USACERL 
WES 
Fort Hood 
Fort Hood 
NRCS 
Fort Hood 
NRCS-USDA 
WES 
TRIES, SHSU 
Ft. Hood ITAM 
USDA 
TRIES, SHSU 
TRIES, SHSU 
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Richard Duncan TRIES, SHSU 
Mark Leipnik TRIES, SHSU 
P. B. Black USATEC 
Dick Gebhart USACERL 
Jason Walters Fort Hood 
Dennis Hoffman TAES/TAEX 
Monty Dozier TAEX/NRCS 
Steve Sekscienski USAEC 
Colonel Walter USARMY-ERDC 
Jerry Thompson Ft. Sam Houston/Camp Bullis 
Fredrich Schrank   . USDANRCS 
Dick Strimel Ft. Sam Houston/Camp Bullis 
June Wolfe, III Texas Agriculture Experiment Station 

Tom Macia ODCSOPS 
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4  Fort Hood LMS Military Field 
Application In-progress Review 
Summary Comments and Responses 

The following pages summarize comments provided by participants in the Fort 

Hood LMS Military Demonstration IPR. Each participant was asked to provide 
comments on specific projects, general direction of Fort Hood military demon- 
stration, future direction, and prioritization of future projects. Along with each 
comment is a summary of the LMS response and tasks derived from the user in- 
put. 
Number Organiza- 

tion 
Comment Response 

1 Fort Hood Fort Hood requires some- 
thing similar to ATTACC 
but which includes other.. 
Stressors such as fire and 
cattle. Fort Hood needs to 
be able to assess grazing 
rotation plans on military 
carrying capacity. 

Concur. Issue of multi- 
ple use carrying capac- 
ity is being forwarded to 
the Army Conservation 
Technology Team be- 
cause the carrying ca- 
pacity user requirement 
is being redrafted. CTT 
leadership has been in- 
formed of the issue. 
However, some LMS 
projects like EDYS pro- 
vide the underlying 
technologies partially 
required to address this 
issue. 

2 Fort Hood Some projects like the 
QAQC effort are being done 
by LMS and Fort Hood 
separately. Need improved 
coordination to ensure that 
there is not duplication of 
effort. 

Concur. LMS project 
principal investigators 
will keep all three pri- 
mary Fort Hood POCs 
informed of project 
status. Primary Fort 
Hood POCs are Mr. 
Gray, Mr. Comellius, 
and Mr. Paruzinski. 

3 Fort Hood The IPR was worthwhile to 
disseminate information to 
installation POCs. 

Concur. No response 
required. 

4 Fort Hood Need an evaluation of hy- 
perspectral imagery appli- 

Mr. Goran will forward 
to three Fort Hood          | 
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Fort Hood 

Fort Hood 

Fort Hood 

Fort Hood 

Fort Hood 

10 Fort Hood 

11 FORSCOM 

cations in support of in- 
stallation natural resources 
management. Fort Hood 
needs to know what infor- 
mation is available and 
which information can sup- 
port land management is- 
sues.   
Need tank trail dust control 
alternatives to existing 
maintenance practices. 

Need management strate- 
gies for existing TES set 
aside lands. Need to be 
able to manage set aside 
lands for management ob- 
jectives. 

Need better coordination 
with Fort Hood's primary 
POCs. Need to keep every- 
one aware of the big picture 
by keeping everyone up- 
dated on each project. 

POCs information on 
TEC's hyperspectral li- 
brary. TheWIARS 
team will also be pro- 
vided this information. 

Resolution of vegetation 
mapping effort needs to be 
resolved. 

Source of imagery for vege- 
tation mapping effort needs 
to be resolved. 

LMS needs to be more inte- 
grated to match its mission 
statement. 

Need better coordination, 
cooperation, interaction be- 
tween individual projects 
and project managers. 

Concur. The new user 
requirement in compli- 
ance may address this 
issue. Issue will be 
communicated to Army 
Compliance Technology 
Team. 
Concur. Issue needs 
more dialogue from Fort 
Hood POCs to more 
clearly define the issue. 
However this issue 
could evolve into a fu- 
ture LMS project. Ms. 
Trame and Mr. Price are 
tasked to pursue this 
topic 
Concur. See response 
item 2. 

Concur. Mr. Loechl 
tasked to address this 
issue with Fort Hood 
POCs.   
Concur. Mr. Loechl 
tasked to address this 
issue with Fort Hood 
POCs.   
Concur. See response 
item 2. Future LMS 
efforts at Fort Hood will 
focus more on integra- 
tion as the demonstra- 
tion project evolves and 
matures.        ____^_ 
Concur. See response 
item 2. 
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12 

13 

14 

FORSCOM 

FORSCOM 

15 

16 

17 

FORSCOM 

Need standard protocols for 
fielding LMS technologies 

Research needs to address 
future doctrine (activities 
and systems) not just ex- 
isting doctrine. Need to 
keep current with Army 
XXI initiatives. 

FORSCOM 

FORSCOM 

FORSCOM 

18 FORSCOM 

Need to do a better job of 
disseminating information 
about LMS. Need a clearly 
defined objectives, prod- 
ucts, and approaches. 

Concur. A key goal of 
LMS is consistent deliv- 
ery of technology to the 
user community. Anew 
effort at Fort Hood will 
address model valida- 
tion protocols preceding 
fielding.  
Concur. 

Need a LMS field advisory 
group that meets regularly 
to broaden applicability of 
LMS investment. 

Need to protect military 
information as LMS makes 
disseminating information 
easier. 

Need to field more user 
friendly software and tools. 
Need to address how much 
of a solution is required to 

Concur. A report titled 
Plans for the Land 
Management System 
(LMS) Initiative is in 
draft form and should 
be published by late 
spring. This informa- 
tion will be available on 
the LMS website. 
(http://denix.cecer.army. 
mil/denix/DOD/Working 
/LMS/lms.html) under 
the Defense Environ- 
mental Network Infor- 
mation eXchange 
(DENIX). (Mr. Goran) 
Concur. Recommenda- 
tions for LMS advisory 
forums are being pre- 
sented to CERD at the 
July 99 LMS review 
(Mr. Goran)  
Concur. LMS protocols 
will not define access to 
installation information 
or how that information 
is disseminated. Con- 
trol of information will 
remain with the instal- 
lation following 
MACOM/Service guid- 
ance. 
Concur. This is a key 
goal of LMS.  
Concur. Affordability is 
a concern in designing 
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19 

20 

21 

22 

23 

24 

FORSCOM 

FORSCOM 

ODCSOPS 

ODCSOPS 

ODCSOPS 

25 ODCSOPS 

solve a problem. The cost 
of the solution must be bal- 
anced with the benefit to 
the Army. 
Need to involve military 
trainers into the research 
program. 
Need to include noise land 
management issues into 
LMS. Need to investigate 
cumulative noise models to 
make tools more applicable 
to military land manage- 
ment problems. 
Information about LMS 
needs to more clearly ex- 
plained and effectively dis- 
seminated. Need to clearly 
articulate objectives, pur- 
pose, and products. 
Need to look at maturity of 
LMS technologies before 
they are fielded and incor- 
porated into user products. 

Research community needs 
to provide relevant infor- 
mation to prioritize what 
non-training im- 
pacts/stressors are most 
critical to quantify/model 
on military installations. 

ODCSOPS       LMS needs to address how 
much standardization is 
required/desired for LMS to 
be successfully imple- 
mented. How will LMS be 
successfully implemented 
to meet both Army wide 
standardization require- 
ments and installation 
unique solution require- 
ments. ' 

and prioritizing projects 
and in transferring re- 
sults. 

Concur. 

Concur. Will attempt to 
resource integration of 
noise models and LMS 
in FY2000 program. 
(Mr. Goran) 

Concur. See item 14 
response. 

Concur. A validation 
protocol along with 
demonstrations should 
help ensure product 
maturity. 
This issue is best han- 
dled through the Army 
Conservation Technol- 
ogy Team prioritization 
process. 

Army training simulations 
are in three domains: 1) 
Live, 2) Virtual, and 3) 
Constructive. Live simula- 
tions enhance training with 
live soldiers on the ground. 
An example is MILES. Vir- 

Concur. LMS projects 
are selected to respond 
to Army wide issues. 
Solutions are intended 
to be for Army wide im- 
plementation with the 
least possible adapta- 
tion required. This does 
vary from project to 
project. 

Concur. The NSC will 
be contacted. (Mr. An- 
derson) 
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26 ODCSOPS 

27 ODCSOPS 

28 ATSC 

tual simulations replicate 
weapons with live soldiers 
in a virtual environment. 
An example is Close Com- 
bat Tactical Trainer 
(CCTT). Constructive 
simulation replaces units, 
weapons, and terrain with 
war-gaming. An example is 
Janus. Constructive 
simulation tools are what is 
required to model military 
training footprints. Land 
carrying capacity should 
access constructive simula- 
tions only. The combat de- 
veloper for the Army's fam- 
ily of constructive 
simulations is the National 
Simulation Center (NSC) at 
Fort Leavenworth. CERL 
should consider the follow- 
ing constructive simula- 
tions: 1) Janus, 2) BBS and 
3) CBS. 
The Center for Army Les- 
sons Learned (CALL), also 
at Fort Leavenworth, ar- 
chives AARs from the 
Army's Combat Training 
Centers (CTC). Some of 
these AARs may contain 
digitized files from CTCs 
showing actual unit ma- 
neuver patterns for various 
missions within CTC rota- 
tions. 
The army environmental 
research community must 
hire a military subject mat- 
ter expert (SME) to help 
translate the military doc- 
trine to the researchers. 
Such an SME should be a 
combat arms officer with 
experience with construc- 
tive simulation use. 
Need installation advisory 
group to ensure broader 
Army relevance.  

Concur. The CALL will 
be contacted. (Mr. An- 
derson) 

Concur. 

Concur. See response to 
item 15. 
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29 

30 

31 

ATSC 

ATSC 

32 

33 

ATSC 

AEC 

AEC 

34 Fort Bliss 

ATSC is encourage by the 
training distribution mod- 
eling but would like more 
involvement in the process. 
Better guidance/procedures 
are required for developing 
and implementing training 
distribution models.  
LMS needs to be better in- 
terfaced with RFMSS. 
LMS needs to address the 
implementation windows 
and time frame constraints 
associated with the RFMSS 
development process. 

Concur. ATSC will be 
kept informed of project 
efforts. Guidance will 
be developed. (Mr. 
Guertin) 

Concur. Anew project 
has been initiated to 
address this issue. (Mr. 
Anderson) 

Need to better disseminate 
details of LMS components 
to user communities.  
LMS needs to coordinate 
efforts with Signal Com- 
mand.   
AEC needs to know where 
LMS projects are going to 
be able to estimate and al- 
locate funding for AEC's 
Conservation Technology 
Team (CTT) responsibili- 
ties. AEC is responsible for 
validating, demonstrating, 
and transferring conserva- 
tion related technologies. 
LMS needs to address if 
integrating old models is 
efficient and if integrated 
models give significantly 
better results than using 
models that are not fully 
integrated. 

Concur. See response to 
item 14. 

Concur. The Signal 
Command will be con- 
tacted. (MrLGoran)___ 
Concur. This issue is 
being address through 
the Army Conservation 
Technology Team proc- 
ess. A team consisting 
of Mr. Theis, Mr. Goran, 
Ms. Dilks, and Ms. 
Michaels are addressing 
this issue. 

Concur. This is not an 
easy issue to address. 
However, LMS is col- 
laborating with the 
University of Illinois on 
a SERDP funded project 
that is attempting to 
partially address this 
issue. This project is 
using a number of the 
models being incorpo- 
rated into LMS. The 
project is looking at the 
uncertainty of model 
predictions, sources of 
errors, and how these 
errors propagate 
through models. 
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35 

"36" 

37 

38 

Fort Bliss 

Fort Bliss 

TRADOC 

39 TRADOC 

40 TRADOC 

LMS needs to look at cu- 
mulative impacts/stressors. 

Fort Bliss User needs may be more for 
easier interfaces to existing 
products than for improved 
technologies 

Concur. This is a key 
driver for LMS. 

Resources to support LMS 
type tools are often difficult 
for installations to acquire. 
LMS may need to address 
this issue if LMS is to be 
successfully implemented. 
Need a systems approach to 
LMS. Individual research 
efforts need to be more 
tightly integrated. 
Need a clearer definition of 
what LMS is. 
LMS needs to be careful 
that research does not lead 
to a higher standard of 
compliance that military 
installations must adhere 
to. 

Concur. This is a key 
driver for LMS. 

Concur. This is a key 
drive for LMS. 

Concur. See response to 
item 10. 

Concur. See response to 
item 14. 
Site instrumentation at 
Fort Hood is focused on 
technology testing and 
verification. It is not 
intended as a template 
for other installations, 
nor should such in- 
strumentation "raise 
the bar" for regulatory 
requirements.  



CERL TR 99/65 21 

Appendix: Fort Hood LMS Military 
Demonstration ln-progress Review 
Project Presentations 

The following sections provide briefing materials presented at the Fort Hood 
Land Management System Military Field Application ln-progress Review. 

General LMS 

Presenter: Bill Goran 

The Land Management System 
(LMS) 

An Initiative of the U.S. Army Engineering Research 
and Development Center (USAERDC) 

Presented at the Fort Hood In-Progress Review 
by William D. Goran 
March 10-11,1999 

US Army Corp* 
of EnginMiSo 
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Common Ground Issues Across the Corps of 
■Engineers' and DoD Missions 

Military Installation   Military Analysis of | Army Civil Works 
Land Management Landscapes Operations 

• Training Lands Management 
• Contaminated Site Cleanup 
• Testing Ranges 
• Integrated Resources 

Planning 
• Noise Propagation 

Management 
• Installation Ecosystems 

Management 
• Land Rehabilitation 

• Chemical/Biological Threat 
Assessment 

• Trafficability Analysis 
• Military Littoral Operations 
• Military Hydrology Analysis 
• Obstacle Analysis 

• Wetland Permit Evaluations 
• Coastal Zone Management 
• Watershed Management 
• Aquatic Ecosystem 

Restoration 
• Dredging Operations 

Management 
• Multiple Use Planning 

m 
Across DoD... 
> Over 25 Different Technology Programs 
> 150 - 200 Million/Year in Technology Investments 

US Army Corps 
of Englnotrs. 

LMS Objectives 
Build a Capability that Serves Multiple Application 
Domains Related to Land and Water Resource 
Management and Analysis 

More Bang for the Buck Between Corps of Engineers 
Technology Programs and Across DoD Technology 
Programs (greater interoperability of technology products) 

Improve System for Delivery of Computer-Based 
Technology Products (reduce end users and support 
organizations costs) 

Creation of Network of Testing and Demonstration 
Facilities with Field Instrumentation, Repositories of Data, 
Site POCs, Collaboration Across Multiple Research 
Efforts, and Planning and Review Processes 

US Army Corps 
of EnglnMrs* 
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LMS Background Studies 
1995 Defense Science Board Report on Modeling and 
Simulation in Environmental Quality 
1994-1995 Corps of Engineers Lab Committee on Cross- 
Connections Between Civil Works and Military Conservation 
Technology Programs (W. Severinghaus, CERL; R. Engler, 
WES-EL) 
1995-1996 Corps of Engineers Lab Committee on Land 
Modeling and Simulation Opportunities/ Technologies in Civil 
Works, Military Land Management and Military Hydrology (D. 
Tazik, CERL; R. Price, WES-EL) 
Dec. 1996 Committee Brief Findings - Recommendation for 
Starting LMS Initiative 

LMS Organizational Approach 
CERD 

Director 

Deputy 
Director 

J Barko EL        LMS T*Bm J. Hotand. CHL 
A. BruzGwIcz. CRREL W. Ingram. ITL 
A Fakirnan, HEC/IWR M. Krousa. WRSC/1WR 
W. Goran, CERL D. Mathls, CERD-C 
T. Hart, CERD-M J- SwWak. TEC 

Customer Input 

Customer Advisory Board (being formed) 

- Advice on overall initiative 
Configuration Control Board 

- Manage system 
Demonstration Site Plans and IPRs 
- Host sites and proponent organizations 
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LMS Chronology of Events 
March 1997 
May 1997 

June 1997 

Summer 1997 

September 1997 

October 1997 

• LMS Special Project Office Created 
• Transition Meeting from Tazik/Price 

Committee to Special Project Office 
• In Progress Review 

- Plan for LMS to include integration 
and demonstration components 

- Selections for first demos sites 
• Coordination with AEC on Suite of Demos 

-- Carrying Capacity Related 
• Workshops Held in La Crosse, Wl and 

Killeen, TX 
• SERDP and DoD High Performance 

Computing Program Fund Creation of 
LMS Pilot and Software Evaluation Effort 

• Civil Works geospatial funds catalog effort 

U8 Army Corps 
of Engtnttrtt 

LMS Chronology of Events 
•   November 1997 

February 1998 

March 1998 

In-Progress Review 
- Results of workshops reviewed 
- Projects identified at demo sites 
- Concept for use of Congressional 

funds at Military Demo briefed 
Ft. Hood LMS POC (E. Gray) visits 
CERL and reviews and helps prioritize 
demo projects 
In-Progress Review for LMS Investment 
Strategy Briefed and Approved, 
Including use of Congressional 
Computer-Based Land Management 
Resources 

LMS Chronology of Events 
June 1998 In-Progress Review for LMS (La 

Crosse, Wl) 
- Fort Hood projects defined and 

briefed. 
- Hood IPR proposed 
- 29 Palms proposed as demo site 
- Upper Miss status reviewed. Tour 

of Pool 8 
♦   July 1998 •   Web-Based GIS Installed (UI/CERL) at 

Hood 
•   Aug/Sept1998 ♦   Computer-Based Land Management 

Projects Contracted for Start 
•   November 1998 •   LMS System Pilot (DC) 

m 
US Army Co 
ol Engineer* 

•   Oct/Nov/Dec1998 •   Project Planning and Initiation. IPB 
Date Sought. 
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Resources for LMS 
Army Military 

- Military Hydrology 

- Risk Assessment 

- Environmental Quality 
- Computer-based Land Management (98,99) 

- Terrain Analysis 
Army Civil Works 
- Civil Works Geospatial 
- Civil Works Planning 

- Civil Works Hydrology 
- Civil Works Environmental Quality 

US Army Corps 
of Eng inters* 

LMS Integration Projects 

LMS Catalog 
LMS Protocols 
LMS 2000 

s 

LMS Catalog 

Documenting All Our Computer-based Tools 

US Army Corp« 
of Engineer«. 
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On-Line Catalog 
http://owww.cecer.army.mil/ll/landsimsurvey/homepage.html 

WSBK3HSB 

Hie focui ii Corpi of Engaem District and Divisions reqimn 5, 
modeli for de cm«, support SpecficaBy, this nctudei modelt 
reined to' witer ruppfjr and control, hjdropower, and 
reerejbonfrtep»rionofpreeifi«!^lkw,WB«liercoD<Bioiu. ', 
•nJ relent rue): flood tnd coutil itorm damage reductw» 
(tulyiit of erosion tod deposition u input into «höre protection ij 
»ad beach reiteration), enrjrontaent (analyns of capectcd 

lucietsion and impacts from natural events and 
human Ktmtt« mduAng intervention); 
emerjencjr management (avadabilay of damage 

rsssk 
US Army Corps 
of Engine*«*. 

*»sM 

LMS Protocols 
Specifications For the Way Computer-based Tools Interact 

User Interface 

Sediment 
Transport 

Model 

Computational and Network Linkages 

US Army Corps 
of Engineer». 
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i Protood 

LMS Protocols 
Specifications For the Way We Represent Landscape 
Processes 
- Independent Tools that Exchange Data (Level III) 

- Dependent Tools that Work Together (Level IV) 

- Dynamic Libraries of Landscape Process Actions, 
Objects and Rules (Level V) 

Level V 

LMS Design Levels 
Provides 

-Access to Resources 
-Navigation Tools 
-Visualization Capabilities 
-Scoping 
- Collaborative Tools 

-Modeling Systems (numeric) 
- Conceptual Modeling Tools 
- Uncertainty Analysis Tools 
-Model Integration Guidance 

-Metadata 
- Data Locator Tools 
- Common Data Formatting 
- Parameter Database 

- Gaps Analysis 
-Process Integration Mapping 
- Programs & Projects Listing 

US Army Corps 
of Engineers. 

LMS 2000 

Bringing Capabilities 
Together to Reduce 
End User Workload 
and Adding 
Capability to Legacy 
System 
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LMS 2000 Functionality 
Seamless Use of Networks and 

Multi-Platform Computing 

< -—— ' ■"■ » 
[ COTS GIS, Web Browsers, Collaborative Tools and COTS Databases | 

Catilogu» 
       of  ^&7 

LMS "Framework" Resources 

Demonstration Site Applications 
Assembly of Pre-Existing and Newly Emerging Capabilities and 

Procedures Necessary to Address A Specific Problem 

LMS Demonstration Sites 
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Purpose of Demonstration Program 

• Provide Problem Solving and Partnering Relations 
Between the Corps of Engineers Scientists, 
Technology Developers and Landscape/ Natural 
Resource Managers 

• Provide Site-specific and Problem-specific Input into 
the Design of LMS 2000 Functional Capabilities 

• Provide Technology Test Environments to Tackle 
Issues, Test Solutions, Adjust Approaches, Capture 
Costs and Benefits and "Demonstrate" the Results 

• Provide a Framework for Planning the Transfer of 
LMS Technology to Land/Water Resource Managers 

US Army Corpa 
of Engineers. 

The Upper Mississippi River 
System Demonstration Project 

Upper Mississippi 
LMS Demonstrations 

Spatial 
Evaluations of 
Aquatic Habitat 

Conditions 

Ecosystem Management in 
Context of Project O&M 

Development and 
Evaluation of 

Habitat Restoration 
Alternatives 

Watershed Management 
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Ft. Hood, Texas 
LMS Demonstrations 

TES Modeling 

Stage-Stream/Soil 
Moisture Forecasting 

Web Map Dissemination 

Test of Multi-Tiered 
Vegetation Mapping 

Protocols for Ft. Hood 

Project Selection Process 
Identify Specific Site Issues formal statements, workshops 

discussions, informal write-up: 

Relationship to BROAD 
ORGANIZATIONAL PROI 

Issues Shaped to Conceptual Projects ] 

Projects Prioritized 

High Priority Projects Matched 
to Resources 

Full Project Plans Initiation 

s 

esource constrained 

TES Modeling 

Objective: 
- Population viability analyses of 

Hood's 2 TES birds using 
spatially explicit modeling 

- Efficient trapping of Cowblrds 
PKs): 
- Ann-Marie Trame - CERL 
- Tim Hayden- CERL 

Cooperators: 
- Tom Maxwell - U of Md 
- Doug Johnston - U of III 
- Dave Price - CERL 
- Mike Chlldress - Shepperd-Mlller 

Inc. 

m 
US Army Cofpt 
of EnglnMra. 

Fort Hood POC: 
- Mr. John Cornelius (Hood) 

Funding Sources / Levels: 
- A896 - 250K 
- Ft. Hood -212K 

Major FY98 milestone: 
- WWW based Fort Hood Avian 

Simulation Model (FHASM) 
- WWW based Individual Cowblrd 

Behavior Model (ICBM) 
- Population viability analysis for 

alternative management scenarios 
- Validation of cow and Cowblrd 

behavior submodels 
Major FY99 milestone: 
- Integrate FHASM, ICBM, EDYS 
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LBCC DemVal 

Objective: 
- Demonstration and validation of land 

based carrying capacity (LBCC) 
technologies 

• LS (RUSLE topography factor) 

• C (RUSLE vegetative factor) 
• Ttrainlng distribution 
• EDYS (community succession) 

P«s): 
- Alan Anderson (CERL) 
- Dave Price (CERL) 
- Pat Guertln (CERL) 
- Scott Tweddale (CERL) 

Cooperators: 
- Shepperd-Miller Inc. 

• Terry McLendon 
• Mike Childress 

- U of III 
• Helena Mitasova 

~...>i.'Ä.;ftVft,',        ■      *S     "   * 

Fort Hood POC: 
- Jerry Paruzinskl (tTAM) 

Fort Bliss POC: 
- Brett Russell 

Funding Sources / Levels: 
- AEC-$380K 

Major FY98 milestone: 
- Field studies established 

Major FY99 milestone: 
- C and distribution validated 

US Aimy Corp« 
of EnginMra* 

Test of Multi-Tiered 
Vegetation Mapping 

Protocols for Ft. Hood 

Objective: 
- Develop a vegetation hierarchical 

prototype using Fort Hood as a 
test case 

- Develop a Fort Hood Vegetation 
Map 

PKs): 
- Paul Loechl (CERL) 
- Jean O'Nell (WES) 

Contractor: 
- Texas Regional Institute for 

Environmental Studies 
Fort Hood POC: 
- Dennis Herbert (Hood) and Laura 

Sanchez (TNC) 

Interagency working group: 
- NBS/NPS Vegetation Mapping Prog. 
- Ecological Society of America (ESA)- 
- The Nature Conservancy 

Funding Source(s): 
- Congressional 

Funding Level: 
- $700K(FY98) 

Major FY98 milestone: 
- status report 

Major FY99 milestone: 
- 1) Hierarchical Prototype using Fort 

Hood as Test Case 
- 2) Vegetation Map (Prelim) 

US Army Corp« 
of Englna*ras 

Web Image Analysis 
Remote Sensing (WIARS) 

Change Assessment 

• Objective: 
- Develop a web-based Image 

analysis system that Integrates 
alt necessary tools to perform 
image comparison and change 
assessment 

- Test and validate capabilities to 
assess change In TES habitat In 
Ft. Hood region 

• PKs): 
- Scott Tweddale (CERL) 

• Contractor: 
- Virginia Dale, ORNL 
- Jamie Hebert (TRIES) 

• Cooperators: 
- Lisa O'Donnell - U.S. Fish and 

Wildlife Service 
• Fort Hood POC: 

- Mr. John Cornelius (Hood) 

50% Change Severity      99% Change Severity 

• Funding Source(s): 
- Congressional 

• Funding Level: 
- $850K(FY98) 

• Major FY98 milestone: 
- Develop, refine, and demonstrate 

WIARS 
• Major FY99 milestone: 

- Demonstrate capabilities through 
assessment of regional changes In 
Golden-Cheeked Warbler habitat 
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Stage-Stream/Soil 
Moisture Forecasting 

Objective: 
- Provide a warning system for flooding 

on the reservation and a system for 
determining when soil moisture 
conditions as they affect training and 
land damage 

PKs): 
- Bill Martin - CHL 
- Mark Jourdan - CHL 
- BUI Johnson-CHL 
- Mlckle Hayward - CHL 
- Alan Anderson • CERL 
- Dave Price - CERL 

Cooperators: 
- Mike Chlldress ■ Shepperd-Mlller Inc. 
- June Wolf-TRIES 
- Dr. Fred Ogden - Unlv of Connecticut! 
- Dr. Ehab Meselhe - Southwest 

Loulsianna University 
- Dr. Mark Lelpnlk-TRIES 

Fort Hood POC: 
- Mr. Emmet Gray 

Funding Sources / Levels: 
- SERDP-S156K 
- Congressional • S500K 
- RDT&E-S120 

Major FY98 milestone: 
- Initial Cowhouse Creek watershed 

model with sediment yield 
- Demo of coupled EDYS and CASC2D 

models 
Major FY99 milestone: 
- Field data collection and analyses 
- Calibration and verification of stream- 

stage and soil moisture model output 
to best available data 

- Integrate NEXRAD data with the 
watershed model 

US Army Corp« 
of Englnssrs» 

Web Map Dissemination 

Objective: 
- To distribute military Installation 

spatial data to Installation 
personnel in the form of maps 
using the internet. 

- To assist the soldier in finding 
relevant information for training 
purposes. 

- To conduct QA/QC on military 
Installation spatial data 

PKs): 
- Kelly Dllks - CERL 

Cooperators: 
- Doug Johnston - U of III 
- Dave Price - CERL 
- Mike Chlldress -Shepperd-Mlller 

Inc. 
- Paul Sovelius, TRIES 

Fort Hood POC: 
- Emmet Gray (DPW) 
- Jerry Paruzlnskl (ITAM) 

Funding Sources / Levels: 
- A896 75K 
- Congressional funds 200K 

Major FY98 milestone: 
- Hood will have Internet Map Serving 

capability 
- WWW based Individual Cowblrd 

Behavior Model (rCBM) 
Major FY99 milestone: 
- Review the quality of Hood digital map 

data 
- WWW enabled MAGIC to support the 

ITAM community 

US Army Corps 
ofEngintsrs, 

LMS Partners 
Agency Partners | 

Department of Energy (DOE) 
<- Environmental Protection Agency (EPA) 
>• Natural Resource Conservation Service (NRCS) 
r State Agencies 
- Department of Interior (DOI) 

US Geological Survey (USGS) 
Fish and Wildlife Service (FWS) 
National Park Service 

| Academic Partners \ 

Industry Partners | 

Environmental Systems Research Institute 
I     (ESRI) 
* Open GIS Consortium (OGC) 
" Pacific Meridian 

US Army Corps 
of EnolnssrSo 

Syracuse University 
> University of Illinois 
<- Brigham Young University 
> Texas Regional Institute for 

Environmental Studies (TRIES) 
> Colorado State University 
>- University of Maryland 
<• University of Connecticut 
r University of Miami 
" University of Minnesota 
r Mankedo State University 
<■ St. Mary's College 
> Illinois State Water Survey 
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Where To From Here 

Plan for Data Repository (demo sites) 
- Increase value to host installation 
- Include non-LMS studies and contracted work 
- Provide extensive metadata for all inputs 

- Publish repository plans and standards 

- Source of data for all future studies 

Post Meeting Report 
Adjustments to Projects 
Building a Future Plan (FY99 and beyond) 

Site 
Data 

Repository 

Medium of Exchange for 
Simultaneous and Sequential 

Investigators m 

Post IPR Plans 
Put together a complete report 

Identify all action items 

Site POC and Site Coordinator will staff action items 

Adjustment to on-going efforts as suggested 

Additional year funding requirements reviewed 

Development of "plan" for continuation 

Dunogn 

Duncan 

Anderson 
Gray 

Anderson, Pis 

Goran, Barko, 
Riggins, 
Anderson 
Hood Staff 

Above Group 
Pis 
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More Information About LMS 
http://denix.cecer.army.mil/denix/DOD/Working/LMS/lms.html 

.*»  J*   «■/■■  s     i»--u  „*   ' 
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LMS Working Group 

• P.tuKntiirLF.tmun 

• OocumanfFllt Library 

&SSÄ 

US Army Corps 
of Engineers, 

QA/QC Procedures for ITAM Data 

Presenters: Kelly Dilks, Doug Johnston, Paul Sovelius 

Web Map Dissemination - 
Quality Assurance /Quality 

Control Procedures on Fort Hood 
ITAM GIS Data Layers 

DACA88-97-D-0004 
University of Illinois: Dr. Doug Johnson 

US Army: Kelly Dilks 
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Purpose of Project 
Web Map Dissemination 

Evaluate web mapping technology 
Create common views for Ft. Hood Data 

Set up web mapping functionality 

FY 98 Accomplishments 

Web prototypes developed 
- ESRI Internet Map Server 
- Microsoft Frontpage 
- Active Server Pages (ASP) 
- Java Server Application 
Web mapping implemented at Hood     June 1998 
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Purpose of Project 
QA/QC Procedures 

Quality Assurance and Quality Control (QA/QC) 
procedures on Fort Hood Integrated Training Area 
Management (ITAM) GIS data layers 

Document core ITAM GIS data layers using the 
FGDC Content Standard for Digital Geospatial 
Metadata 

Map Fort Hood ITAM data into the Military Area 
Geographic Information Computer (MAGIC) ArcView 
Interface 

Problem Description 

Data collected over time by different organizations 
with different purposes 
Lack of data on fitness for use, datedness, accuracy, 
source data, etc. 

Need core set of documented/evaluated 
data 
Need process and tools for evaluating and 
maintaining data quality 



CERL TR 99/65 37 

Offices at Fort Hood 

G3 Range Control Division 
- Jerry Paruzinski, ITAM Coordinator 
- Jason Walters, ITAM GIS Coordinator 
DPW- Environmental Division 
- Emmet Gray, Chief, Environmental Branch 

Funding Sources 

A896 75K Web Mapping 

Congressional 200K QA/QC 
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Performers 

University of Illinois at Urbana/Champaign Geographic 

Modeling Systems Lab 
Dr. Doug Johnston (GMS Lab and NCSA) 
Diane Timlin (CMS Lab) 
Dr. Zorica Budic (Urban and Regional Planning) 
Prof. Jenny Johnson (Map and Geography) 

Pending subcontract with SHSU/TRIES 
Dr. Paul Sovclius 

Major Steps in Process 

Document existing data sets 
Develop QA/QC procedures 
Assess data sets 
Evaluate procedures 
Report on procedures and prospects for automation 
etc. 

Document existing ITAM data 

Sample selected by Ft. Hood ITAM Coordinator and GIS 
Coordinator 

Installation Boundaries 

Training Area Boundaries 

Roads 

Surface Hydrology 

Crossings (Stream and Utilities) 

- Elevation and Derivative 
Products (slope, aspect, 
contours)... 

- Options 
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Current Status 

■S Draft Procedure 
■/Collecting ITAM data sets 
S Collecting comparison data sets 

• Digital Orthophotography 
• Higher Accuracy Base Mapping 

• Field Data 
/ Planning field verification/data collection for 

April/May 1999 

Problems, Concerns, 
Coordination Issues 

Subcontract award 
Data gathering 

Results 

Assessment of current state of selected Ft. Hood 
ITAM data sets 
Development of procedures 
- Requirements 

- Tools 
Cost (labor...) of data quality improvement 
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Future Efforts 

Develop formal procedures for assessment, 
documentation, and improvement. 
Promote methods for ongoing management of data 
sets 
Develop mechanisms for promoting "appropriateness 
of use" information for data sets 

Future Efforts 

Implement MAGIC in web framework 
Identify technical concerns for data depository 

Develop data repository for LMS sites 

TES Habitat Modeling 

Presenter: Anne-Marie Trame 
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The Fort HOöCI Avian Simulation ' 
Model .''   .■■; 

The individual Cowbird Behavior 
■ ■'■ -   imciii@i 

m 

John Cornelius- pr-rr.ary ,,-oor zr4 soonso: . 
Jim Westerveft, £■;■•:.-/•- H£-?^r aod -^-" Van« 
Trame -: primary development team ■ 
Randy Craft, Sheila Jackson, Gil Eckrioh, Jim   '    ",' 
Koioszar -• Texas Nature Conservancy-. • .•>■ ''■_'' 
Tim Hayden, BOD 'Ja^.:, Howard v:fcY;bc?r£. {.es'-s 
Jette- CERL field data team 
Steve Briggs. Bruce Macatlister, tbr.  tf-;*■«■. -:-»ur, 
Lapine:- : C£RL iscr-nk-s; :n.;.de?.nci issn: 
Geographic Modeling Systems Lab, U of ft '   ■ 
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* Answers questions such as; ; 

—What is the effeetof increasing/ 
decreasing habitat manafei»iiB!5;;!; 

-What is the effecttitctiatigfftt) rfw 
control policies? 

--What is the optimälbälance fe©t»*ii 
two habitat .types? 

* STELLA software allows non? jpr^^Sttmerf to,-';;- v.. 
input their own knowledges-point and elicit! 

* General dynamic model.- Is -repeated in each grid   -. 
cell of mapped landscape 

• GRASS CGIS).ars«i.Spatfal:Mocielta§En¥iiow,iir*nF 

(SHE) unite spatial ani'tefftporpl^lÄhstOBS:-. :\ ".:- 
• Software interactionSjinterntedMe'^'iS'iaiiai^^s^ ' 

arse! output production- managed-'by--feripli. -.   -;;' 

wSsif' MSTMIH^ 

* Powerful tools     ■■ '■ .' ■ 
* Custom liable to ineein©ecfs-ofS' !  ,,; - 

particular application ■ ',-        . ;.■ 
* Limiting factor: ciatalnputSjespeeitllf 

spatially explicit knowledge .of ' landscape 
and significance of landscape-tö'tb©  „" . 

question of-interest■,■ -v" ■ "--'.-A-,.'■■:" 
* Some issues related lo-SliE:.iipiSalss^4-- '. 

gspj»; 
™*«/   ramÄ®«5n«-»Mra«««WHRWffiM««tfW«a»W«a^^ . 
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FOUR SUBMODELS: _     . 

- -113111390111611! Efforts 

—' 'Accidental Fire 
- Habitat Changes (vegetation st&modet). 

- Mian Demographics 

m 

• 'Capture ecological relationships In • 
STELLA * ' ■ ' : 

• GIS-:anaifses 
• SHE configuration . .; 

■• Scripts to control input- output to~ ~~-: 
SME and GRASS • .. 

H 
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HI 

* 1993 Population .liability Äfelfat; "Äe 
(RÄMÄS) used in Fort rloed ISS» 

*> Company FHA.^W t ,^Y;? L   >: lf 
response !© FlS'''iBC|8i©itJÖeSiF}^v^ 

■   rfeni©graphicfj:opSf» 7,*' u « *,T- ■ \'   i-; 

» STEP 2- "fyllcsrnparfeoif-<Rocf|;. 
spatially explicit'Siicielf rptfife .   Y - 

HV II 
km 
baft 

m 
tew*«! 

3.V' I 

WWW laferfaee «tor "FiOASM 

Welc@me to lie World WMfc Wefr latellfgYYM' Y*; 
.Fort Hood! Avian- Sii»ölatl©ii Me>i.el pIMSW),    >: 

To request a ■slmulffi-ttojv simply t.  '>■]"  -Y,   Y' 

1) enter yoar e-mail address 
2) enter tie.desired values"fei'easci."mrlalis■ - 
3) press the §ttj«itfeittm«ö^ M 

±41 .,..- 

Ö¥erwSit®]r/Mlgri:äai":li©£g 

Input, type: positive integers-#o. Y YIY!' 
Units: perc«u tf öi i'o„H    - i > 
INPUT NAME ■'..       '■..-■••■■ WMJ 
After-Second-Year BO V;' 
Second-Year BCV    ":;;..' ■. ,'■;.;.. ."■'' '■■:.■'■:: Y 

After-Seconcl-Year GCWV,: ; -;'' ■ 
Second-Year GCW   • 

)™'( !L~—^^^.^^.±ja^s:^3^.^.j^,^^i;ü^^:^:^z:^;^zz}: 

P IP 

r.-r^*| 

<*■£ 
jgj$ 
^Jj: 

■2K$ 

Nji^i 
Bvfe: 

t&3* 
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Overwinter/migration tosses (percent that do not it^ra) 

This value, between 0"and 100, indicates the percent of  ' 
migrating birds that leave Fort Hood at the end oft 
breeding season but do not return the. following breeding . : 

season. Default valuer represent the best estimates 
available from data collected to date. Effects of increasing;- • 
or decreasing return rates (e.g., through changes in survival  ; 
on overwintering -grounds) for one or both age classes 
can be simulated by changing these values; 

ifSiC! 

• 200 m X 200 m grid cells * 4 ■■:: = ^arriio-y 
size 

• 48,400 cells on Fort Hood        •    '    ' 
»3- «©nth time steps 
'•■ typical run lasts 10© years 

: Maps,depicting cattle grazing policy 

'Cattle Grazing Map 1 
Cattle Grazing Map 2 • 

;' Cattle Grazing Map 3 
:;iCattle Grazing Map 4 • 
:.Cattle Grazing Map 5 

Presently, leases permii ranchers to grr.ro -'Vi-- caaje 
: within the boundary of Fort. Hood. WMle 
area is accessible to cattle, not all toe-1""' *""",' ";' 

„__J^^ - -    -    • — - - i 

n 

IliliBI 
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Output Gemeratei%:fMASM ' ,'.:';,   ';.Y -.:-: 

FHASM generates the following oti^tfo^e^h-^ffiii!^iä|ir Y^ 
will be notified of the lcK^bn-cc^imn^-oaiSÄ.^^t"s^^.ijK> 
after your request lias been:processed AüLv, *i; ^ j<~, IT 
dowiüoadaQyorallou%)irt0es-to^0^-!^Bljsä.«^ä\ej'-, .'v   • 

Habitat Quality -for BC V/and 'tJCW. .(movfes^./: ■   -A! 

Breeding Sites of BCY:'and'GGW-(itiovie$'|;': "' -■■'■ 
Population • Size for BC ■/ ana r< C \r 1 j.t,, v 
Plant Gotttmiinities (movie) 
Accidental Fires (movie) 
Area Bunted (graph) 

sr2^!^m:iÄi£: 

Most exact 
comparisom 

Carryiag   • '■ 
Capacity—Si; 

P(e) - 0.1 IS 

Companel. Carrying Cap   = 50, Runs = 300 

W 

[3 

Es 

s*3 

r$ 

Most exact 
eompanlsoffi 

Cam/Ms   • 
Csroadsty = 5^t 

P(e) = 0 JC6 

E 

Comp.irel   CnirymgCap  =300.Rjns .= 300 

£■•« 

W: 

K 
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Most.exact ; .: 
comparts'oa.'''' 

Carrying'. 
Capacity.™ 1600 

P(e) - 0.00 " 

train rone, GCW, Runs =.223 

Training maj 
generated, from 
imagery,'no ■" 
addition». 
restrictions 

GCW P(e 

mold, BCV, Runs-107 

■ Trainingmap-'-  \;\ 
generated.'firom.".". 1 >• 
imagery«.restricted , 
freis endangered ^ 1 

■■■areas, (pre- ESMFlj | 

BCV P(e)« 0.00 

1 
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Training .Map-, ; } 
generated'firfiii/.'/; 
imagery,' restricted! 
from eaeaagered ,•I 
areas-(pre- ESMF]; i3003 

GC¥/P(e)-IJI 

700Q 

6000 

tranab, GCW Run = 107 

■ 

3000 ^—~ 
0 
T3 400D 

;    ^ 
IMsn 

y 

§3000 
../"'■''' 

2000 - 

1003 -1 
.^^              ,—'' 

10 20 30 40 50 GO 70 

!!^3^{;s^^ 

' Sample vire© ■' \ ::: 

occiipatiöii:':ifiiap /':;,; 

blue - SY feMafe 
red = ASYtfemalor j 

fnTPOl 

• ■■ 

,  i 

-    ,       ■  I sample      .•".'" .-■ 

; 

AeeMestaS Fire 
Map                      | 

"■■■■    ; .-••■•:■) 

■336 acres ibsmed! ",] 
fi 

•J>* ! 

■I 
■   ■.:        •.'   • I 

):fl:( 
,-_,*.« *"-;** 

„^l ^f.,_^.* ;^1 «Wi™.U«"V»l!»Vww 
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1600random.' ■';-.; 
cells used for, 'w^ 

■ mmt ■ exact 
comparison 

represent simple';-; 
carrying' ispmM$i 

ES 

;50 random 
■'cells used for 

■.most exact 
comparisoii 

' represent staffer ■; 
,earryiiig capacity- 

;5§i random 
, ceils «seil for 
:--most exact '; 
^comparison 

represent simple : 
■'/carrying capacity: 

',"      IT.ia    .■■■IE.VS.A M'l 

lU- 
simveirirv:jn..Tr,srr&mn 
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EBB.  fes3^>s#k 
K&«5^     fr :■■':".—.,,-, 
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..Combiaatioi' @f"  ;y' 
•imagery :and-©ct $§'■ 
ESMP .pr©p©sed   ; 

.■training resfticti«as 

yellow <&■ green ^'ite/'' 
low Bieci'teaiiiifig '■'; i 

\trtse = ataientte 
red - high ) 

$miß^ 

pis 
W 

^JiliiaWBtliipiÄwii^ 

s^K»ra 

Imagery analysis,',;;: 
without-addlMoaai ■ 
training restrictioiss 

yeIow':--Bo/low;. 

blue' = .Biftierate:'. 

«IpwS 

ip^ÄÄ«^:^M^M^tei^iT^a;r 

is:j 

& 
1-1 

ft 

* 

C»mMaatian -off •''■■■ 
imagery amc! .. ;.: 

restricfiemroay;'':'. 
mecfe. traialag .< ;: -. 
within TE§ areas". 

yel<ow = ia®7 few...:'.: 

metk training; .; 
Mae-moderate'' . 
red ~ iigfe 

jW^msS^S" 
&&& '$£-*&>. 

. -*»??/   ' ,[?} 

'»^^ 
r<-: V'j) V's Mr£<c ' ~' ^3- 

.<*-„•«>' 

#tllfe..,' \'   -. 

«    ~>,,    ff-^-ft; 
■ JSJH 
'V'Äj^ 

" '*iSÄÄi, 
M^Ka 

^^:r:ss:!OTxrö^f^Ä'»JÄ^»ÄÄ 

Wl 

i 
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Sample.warbler..' ,}■; 
-occupation, map - \: 

blue - SY females;-| 
red =. ASY. females-. 

■*h 

"> t 

trar ^r&£.:s!r3i UM 

''Recognized 
'■ endangered species 
areas, «sei to restrict: 
training in one 
scenario. * 

:«GCW Carrying. 
Capacity    , 

50   '   ■ 

900      '■ 

«afc^ir^äsi^^ 

r ;i ■***-■ 

L-.TK": -.TiÄ 1*1 ei-i 
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© 

.; ,,         ■■-Mi   •!,,                            : 

•.       .    « Tt'TiTpa ^n «?!' •,ir,y* C&i'M, T^cft'lo* JK 
§7/80 
r1'; ?s;„ -" 'i v> p'". , i'.v                         :■: 

0 

. *) WYl't-i? hummed                                                  ' ■ 
0 «iV^M^?'     i jTu'^f  ''üi«/k6i»] '< > «*J 

Butml ■■' .... 

s ™.,_ . „       _ ^,»,.-»„,   ..-,,, 

||}S|Ji|8'!; 

Cow£K&p^%r '"«Sot 

i''-1:! SÄ ä:-J 'SV' 

^BBSKJMIIK?   '   .'   ..:- ,--_", ':^./r%.J\- ",;^__; '.'ji'- <^/\ 
""~~-^ ...    ■  lHwtfV.vSK*?.."". ■    -:-'A J'W^AÄ^ '-. '.IV :?^v ^ ;'v ?-%\P.:;-':- '■"'„'.-.'; 

~lT> ^V^^^I^SSxx:!:': '>, 
fr—————:.    ,,^Nv-- /_-l-;/ .l/^v.^"■:■;;':" •l-.Ji'ÄAMj - 

'(Jtfjjiibtesäijitfflf '": ■..>T~4-,:,;; .">.';.\ / -; .-'-;". \'-'V 
  

.'''.-. :..:'..      \....   ÖFlfaÄ^   ' 

K «C «at   .. \  ' 

• Rg. ( /MÜveMs«oflteiß8MÄ<iMSiSNd»k. ; 

(St 

[**■ 

"Si 

M 

i "ft- 

St 
£jP 

be 

L* 

I. 
p 

I 

i ranHanig map 
generated from; 
liBagery, mo 
adiditlcfJiii. 
restrictions 

IfV  W^   5S  fl*  ft 

i, 3CV, Runs = 223 

- ! { i 
-    1 

■ / 

V ̂>—--^ 
~"IBsh"         " 

M.,-,1: - Sid Lvv 

J / 
\i 

0 10 20 30 40 50 70 GO 90 100 

t». 

». 

KB 

i 
I 
F* 
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ISilspaSipSiiilSBj 

lililü 

pt*iiiii|^!i;:'s?!i:!:¥:i:ij!i& 

m isii 
111 

1     „-In v 

» ■ Vegetation   ^;:'"^-;'^.;" -5*K 

<■  -^\* 

BSSB^TOä«^ 

*- j       ProcCtrl feste 
Slnrt               1 

Stop              j 

Step     __J 

„ £££ | 
3SVS3                    I [ifisiä;^* 

 ?si i 

fotiuerverSwam» j 

dain Fro quo ncy ji80 

riUEpJayPrwqiMsncy jl 

ÖiSfjto.yBacteQr'Olirct] fl 

oay |o  

äfft 
ill  I '"'±1* 

*-- i ModolSwarm 

Modul Swum) : 

inuxUonlDtotmimComi! J4000 

hnirtlVlsilMripSavoRiairä f& 

ta)rdVl3«Mai33i!ivo Froq 

m ax Oraa ci FooU 01 ss t 

true e G Uxl Fl ] s )i ist 

13 ird hlo vomemt Rul» 

b inl VKJW"OI ros li 

movoFroq 

int ji ftv H D mUy Trap R alo 
viultFrcsq 

m HiTmp R =3 i slonc e> 

mnidiTsUitfifWHP O Isit 
irap Spacing Diet 

jaoöb 
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traps ,--/ °     , 

aiövesMieMü: cEeeisf ©ms.. 
g,p £h©  tSpjRJV'T 
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« Cattle Hers ■ - •■■>.^.-s'.?.;; .rj iva^i', •:«-i'J:.U 
' •' 'characteristics of grassland, previous 

'movements 

« Female 'ijo^;> t-:^-i;r.:: Scv^!'^ -s'^N 
movement'decisions, affected by catis and: 

• previous' irrtovements 

mi 

Example >-:;:
;;;/   v ;: 

grazinglajput-.:  '•■• 
map for FHASM 

Cattle 

s 

(    " 
^v 

/         a 

■ 2686 

„ „J52 ,,,„ 
•■•üüv.r. 
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:3£XE»E:&!^^ 

Cattle Movement 

Number of Feeding 
Areas (56 ha) Crossed 

glCBM Output 

□ Bailey, Walker 
and Rittenhouse 
1990 

Trapping Success of Various Strategies 

300 

■o   250 

Q. 

Z   200 
o 
o 
I   150 
[D 

o 
e ioo 
o 

jQ 
E 
=     50 

^sTT^fi 

DMean 

o Standard delation 

0 12 3 4 

Relocation Distance Restriction (km) 

|f|| ™»™«__™i»_.__„ 
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300 

250 
■a 

a. 
S- 20Ü 

O 
o   150 

100 

Trapping Success of Various Strategies 

h 
X       .       1  £H 

f 

1 
A          • h    - 

| n       - 

1 i       1 

1       1 

□ Mean 

o Standard deviation 

Number of Mega Traps 

ii 

'■■   !IJH1OT=^^ 
i»Ä^^ftie«!H^|lBÄME;, 

Probability ot Finding CsUte anri Gourds Du/ino field SU^T*; 
at Mode! Predicted High and Loiv Smz 

Percent 
4Ü 

30 

20 
Cattle Cowbirds 

iy 

ill 
r~L_JBS™ [~J_JIIIL 

High 

1ST.ess S-yvc-fS- 

□ First-half 
■Second-half 
ES Combined 

Low • i*$f1 . 

•: Model ■Predicted Abunefetfpe 

■••■EOS»?' 

K ^r      sum cr  r ^^»T^^rfTMKrTOBa   w rorf Tata r tom oiimifflli trwmw «« w TOrfre        ; 

;■-:      Cattle H$rti Movements 
Associated wkn Dis'snce 'iron* Wats. 

''Frequency .of Fieid.Qbseivatiops 

Distance ft-om Water {tnjiidredfoi -rtÄ; 
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® 

Distance of Cattle Herds from Corrals 
(Spline curve through data points) 

& 1.00 

0 5 10 15        20        25        30 

Distance from Corral (hundreds of meters) 

Data based on 9 cattle herds and 200 observations 

Straight line represents linear regression fit 

Cattle Herd Distance From Corral in Meters 
Mean with Standard Error 

2400 

2200 
2000 
1800 
1600 
1400 

1200 
1000 
800 
600 

400 
WMh Shll TV Co3 Co2 71B Co1 TC1 BCo 

Cattle Herd 

Movements among herds are statistically significant: 
Kruskal-Wallis NonparametricTest, P < 0.001 

a 

1 I 

111 
5 § 

Ea 

§ 

I 
1 re 

Cattle Herd Consecutive Movements in Meters 
Mean with Standard Error 

71B TC1   Co3  Co1   Co2  Shll TV  BCo WMH 

Cattle Herd 

Movements among herds are statistically significant: 
Kruskal-Wallis Nonparametric Test, P - 0.008 

a 
P- 
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Cattle Herd Distance From Water in Meters 

firwil _ 

1400 

1200 

Mean with Standard Error 

.    , 

1000 
a 

"   1 
800 - i f   j 
600 - J     i 

I ; r 400 [   i 

71BShl! Co3 Co1 BCo TC1 Co2 TV VW1H 

Cattle Herd 

Movements among herds are statistically significant: 
Kruskal-Wallis Nonparametric Test, P < 0.001 

Output from the 
ICBM used as 
input into FMASMl 

Cöwbird. presence/■ 
prob, parasitism ■'■'■;,■ 

la (a 

"'"1 j¥8.       m-o    .— 

i"  a 4L« 

■a    ■" »"      a "-, J .**" 
in isa    n      s tic »! 

f » sä B '"     "»j 
El        O E3 

™»yll 

3 

p 

Comparison of cs,l&- hs"ri tir-H? movsmesiÄ ?:B»"!>ü 

'IS ?.: 

K 

Jj 

■J» 

iaModel 1 Outp 

IB 1998 
j Field 
I     Data 

HrjBaily et| 

n__   m  .; 
1 z 3   . 

-.: ~_ ~" ~~ ;'   ■   ■'";"-"'"— T"'™ BW|P*PJi*| 
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Locates» or ■; 

cattle corrals. 

1998 field «late 

/^v^Xy\ •5^ 
x      XJ 

'V, 

5v* t-' 

"-■»/"" "->•.•„/ 

2SS!ti:S^!S32S^^^ajk2^^SÄK 

Rivers, ©m: Fort 
H©©i '•'' : •;:•;■:.''• 

used is ICBM 

J 
1 

""-W"-" 

r  ■ 
i. ■ - 

*\ 

I iä-C^ >.fu    4 

-y^"" <^ -3"". 
3 

TTH7 31 _™_,,,^_™„™„^™^^^.ü„ 

IraMnumg inmap  • . 
generated ffr©im 
imagery, resirfcfcse 
fr©sii c©re areas   : 
areas (10/98 ESMjP): § 

€CWP{e)'=MI. 

tram n V, Runs- 137 

eooo 

500D ^^--M 

M40Q0 

§3000 
Ü /' 

2000 / / / 
'•!*■'' -s'" '■' 

Vf -' 
1000 "l 

~^~ -<%..._ 
'■'■". 

30 40 50 

§| 

P 
5r Kft" 
Life 
Eifc- 
I».: 
L»' 

P 

I 
i 
Mr 

P 

r«Df* 

Pr 

■■** I 
P 1 

n 
re 

P 

I 
..-■-■» 

fcfc 
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Training map''.; .^ 
generated .from •.-■.■•■': 
imagery,' Testrietecl; 
from core .areas. -..: 
(10/98 ESMP)       '; 

BCVP(e) = 0,00   ,f. 

tram new, BCV, Runs - 137 

» ICBM, 1997 

utilM 
f^i^ljpi 

• Trameetai. CEFtl Technical Pm :. IRl 
. 98/121 (1998) - original doctin •erf.^ ?$'•:*% 

:    * -. improvements/ Modifleeüerss 1"! :'C (W 
.-'■ -•-'Linkage with FHASM ;. '.■ 

• Report..--s Fort HGCö!V «xp'al^ 
■   work 

flii'ni'iiiii.iiiiil   (                            ...           .     Äwiji^^ 
—m.-w  --V ̂ fJt,n -*.,.«- 

'   '        "i**.,        'H*™'       "'    '.»"*      ™*™;U^i»^^ i&^;i2£^iji£ 

Land Based Carrying Capacity Demonstration 

Presenters: David Price, Pat Guertin, Scott Tweddale, Dick Gebhart, Alan An- 

derson, Kim Michaels 
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Project Resources 

Army Environmental Center 

A896 Terrain Modeling 

SERDP 

Purpose of the Demonstration/ 
Validation 

Current LS factor used in ATTACC doesn't account for complex 
topography associated with military landscapes 
Current LS factor assumes erosion is occurring everywhere and 
can not account for deposition 
These lead to an overestimation of erosion and underestimation 
of carrying capacity 

LS Factor Approach 

Three different LS factor calculations 
- Current ATTACC methodology using LS values derived from 

LCTA plots 
- LS values derived from GIS Digital Elevation Models 

(DEM's) 
- LS values derived from high resolution DEM's and use of 

Unit Steam Power Theory which accounts for upslope 
contributing area/ topographic complexities 
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LS Factor Approach 

Each of the three LS factor calculations were used to develop 
an LS data layer for the demonstration watershed at Fort Hood 

These LS data layers were then combined with the other 
RUSLE component data layers (soils, vegetation cover, rainfall/ 
runoff) to produce maps illustrating predicted long term soil 
erosion 

LS Factor Approach 

Comparison and validation of the different long term soil erosion 
predictions were done using Cs-137 methodologies 

Cs-137 
- by-product of nuclear testing 
- strongly adsorbed to soil particles 
- emits easily measured gamma rays 
- spatial distribution of Cs-137 across the watershed can be 

used to map erosion and deposition areas 
• high Cs-137 = net deposition 
• low Cs-137 = net erosion 

LS Factor Approach 

About 200 soil samples were collected from a grid pattern within 
the watershed, analyzed for Cs-137, and used to calculate 
erosion/ deposition 
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LS Factor Status 

Cs-137 analysis has just been completed and will be analyzed 
to produce watershed estimates of erosion/ deposition 

Cs-137 erosion/ deposition estimates will then be compared to 
model estimates using the there different LS factor calculations 
(30 Jun 99) 

Results/ Products 

Identification of "most accurate" LS factor for use in ATTACC 

Improved estimates of soil erosion/ deposition 

Improved estimates of carrying capacity 

Maneuver 

Pat Guertin, U 
Bill Meyers, L 
Dr. Chris Rcw 

Cc-slruflc,- Lnqi 
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Land Based Carrying Capacity 
Demonstration IPR 

Ecological Dynamics Simulation 
(EDYS) 

David Price, Alan Anderson ERDC/CERL 
Terry McLendon, Mike Childress, Cade Coldren SM1 
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EDYS Model Validation & Demonstration 

Validate the accuracy of 
the EDYS model 
predictions 

Validate the utility of the 
EDYS model in a decision 
framework 

Demonstrate the utility of 
the EDYS model in real 
training land management 
scenarios 

es in 

° Fort Hood, TX 

- DPW/Natural Resources 
-ITAM 

o Fort Bliss, TX 

- DPW/Directorate of Environment 
-ITAM 

° US Army Environmental Center 

° USDA NRCS Water Management Center 

Performers 

ERBC/USACERL 

- David Price and Alan Anderson 

Shepherd Miller Inc., 

- Terry McLendon, Mike Childless, Cade Coldren 

USAEC 

- Kim Michaels 

Forts Hood and Bliss 
- Don Jones, Kevin Vonfinger, Brett Russell 

USDANRCS 

- Terry Atwood 
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Project Resources 

ERDC/USACERL Direct Program 
— Land Based Carrying Capacity 
— Installation Capacity Factors 

— Land Management System (LMS) 

USAEC Technology Transfer Program 

In-Kind leverage, Forts Hood and Bliss 
— Personnel time 
— Available data 

USDA/NRCS Technology Acquisition Program 

Approach and Content 

Verification of the mechanics of the model 
— Nitrogen, Water, Fire, Training, Grazing 

Validation of the accuracy of the model 
— Vegetation composition, structure, production 

— Small scale water and nitrogen dynamics 

Demonstration via a case study 

— Fort Bliss grazing versus training 
— Fort Hood juniper encroachment 

Current Timetable, Steps, Status 

> Establish validation plots, Fall 97 

» Collect and summarize impacts data, Fall 97 

> Collect validation data and apply nitrogen 
and water treatments, Spring 98, Fall 98 

• EDYS verification/validation, Spring 99 

» Collect validation data, Spring 99, Fall 99 

• EDYS verification/validation, Fall 99 

• Final Report and case study, January 00 
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EDYS results and products 

°  Progress to date, 
example simulation 
from Ft. Bliss, TX 
— Simulation of biomass 

changes with livestock 
grazing and no fire 

— Similar simulation with 
grazing and fire 
maintains grassland 
through year 40 

§ 250 ■. 

crt Bl=ss E 3:'< Grama C rassla d 

1 2G0 -  ■ p..   ; 
E .nn 

LÄUSE III ! 1 
5       :    10 Yr         3JYf    ;:    30Yr    i     40Yf ■ 

< JO : 

i 
1 flr if!l ! 

0 
■Jo  Li  Hv Na   L!  Hv No  L!  Hv No   Lt 

Graz rig Level 
Hv 

QGUEAgLATR D BOER Z BOG* [jOte ■1 

EDYS result s and pre )duc1 :s 

Input Data Simulation Accuracy 

Vegetation Precipitation Total Shrubs Perennial Species 
Above- Grasses Weighted 
ground Average 

Fcb 98 Site Samples 1998 Site 1.044 0.223 1.184 0.674 
Feb 98 Site Samples 1998 El Paso 0.697 0.138 0.797 0.693 
Feb 98 Site Samples 1948 El Paso 0.687 0.185 0.762 0.660 

1989 LCTA 7 Plots 1998 Site 1.010 0.682 1.065 0.769 
1989LCTA7Plots 1998 El Paso 0.680 0.524 0.723 0.606 
1989 LCTA 7 Plots 1948 El Paso 0.661 0.579 0.686 0.582 

1989 LCTA 34 Plots 1998 Site 0.594 0.867 0.503 0.083 
1989 LCTA 34 Plots 1998 El Paso 0.373 0.558 0.329 0.240 
1989 LCTA 34 Plots 1948 El Paso 0.472 0.545 0.319 0135 

EDYS results and products 

Progress to date, 
example simulation 
from Ft. Hood, TX 
— Simulation of biomass 

changes with livestock 
grazing and no fire 

— Simulation of changes 
in water quality and 
quantity via juniper 
control 
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How will Results be Used 

EDYS 

Simulation 

Instructions 

Output 

Pre-Event Vegetation 

and Roughness Indices 

"""'1/tofS 

How will Results be Used 
:DYS - S Ecological DYnanllcs Slmulalcn Mocel 

Main Menu - Simulation Control Opöons: 

Simulation Options 
US   Run Duration 

-:.-';':B   PrecipitaSion 
f'rcwpfccfcv- 100(3 

JÜ Nitrogen 

II Natural Fire 

II Animal Module 

: ,:B Training 

;   |i Vegetation Manfpytaitans 

Interface Options 
M   Printouts 

Graphical Displays 

Begin Simulation 

Ecological Restoration Potential 
and Impact Thresholds 

Management and 
Restoration Strategies 
— ID Ecological risks or 

risks to mission 

— ID management or 
restoration strategies' 

— Run simulations to 
bound likely outcomes 

— Prioritize management 
actions and thresholds 
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Vegetation MappSni 

Presenters: Paul Loechl, Jean O'Neil,  Michael Warnock, Paul Hardwick 
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Carrying Capacity 

Presenter: Alan Anderson 
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Image Analysis in Support of TES Habitat Monitoring 

Objectives 
1. Develop a<werj-based image analyst 
system that integrates tools necess ary to 
perform image comparison and change 
assessment. 

2. Test/Validate capabilities through 
comparison of W/ARSoutput with 
independent change assessment of TES 
habitat at Ft. Hood (CERL) and predicted, 
changes from atransllionmatrix modelat 
Ft. Stewart (ORNL). 

PI(s) 
Virginia C ale (ORNL) 
TomAshwood(ORNL) 
Scott Tweddaie (CERL) 

Contractor 
Jitmte Het>ert(SHSU/rRIEg 

Ft-HoodPOC 
John Cornelius (Hood) 

Funding Sources 
Congress ionai 

Funding Level 
$300KTFY98) 

Malor FYüüMnestoiKS 
1. Develop, refine, and demonstrate 
WMRS (Improve user interface, image 
registration and classification). 

2. Demonstrate/Validate WIARS 
capabilities using Independent change 
assessments. 

Problem Statement 

Marry natural resource managers (NRM) are interested irtusing remote sensing/GIS packages to 
assist-in the monitoring and maintenance of habitats on their installations. 

How to handle large data sets thatare available in a wide variety of formats and often located at 
remotest!»? 

Problems ertcoiuitered with remote «ensing/GIS Packages include: 
Not designed with trie NRM in trattd. 

- Lack of user-friendly interface. 
- Lack importantEratisöcal tools. 

• Do notprovide easyaccess todata atremote locatiOKs^ 
--Technical Supportct litnited,     . 
- Hardware requirements exceed NRM's reiourca. 

-PertHeddlP? 

10- U March, 1999 
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Project Goals 

|| Develop software modules for performing various image analysis tasks. Module; are developed  \ 
| from: j 
y      - faculty theoretical i-esearck | 
jj       ■ known routines. j 
>]      - popular GlS/remo&s sensing packages. ;- 
| ! 
[| Connect these modules with a computer program that can be accessed by NRM's via the internet \ 
il using a World Wide Web browser. [: 

!■] Design an interface that is easy to use. 

ii Provided prüoi-ol-cimeq.H that image analysis can be perforated over the internet 

Fort Hoed !PR 

10-li March, 1999 

j System Advantages/Disadvantages 

\ Advantages: 

Minimal hardware/software requirements for NRM. 
- Software installation/mainisnaiice by NRM no longer necessaiy. 
- Modules can easily be added/removed. 

Allows access to data at remote locations, 
- Computations are performed on a high-end computer. 
- Platform independence. 
- Easy access to importantroutmeu from existing software. 

Disadvantages: 

- Userlicenseliraitations. 
NRM may not liave internet access. 

~ Network bandwidth or volatility may causedelays. 

~ 
Fort Head Wt> 

10-11 March. 1999 
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Download Data 

The user tells WIARS where the 
data exist and OK program reojwes 
it for analyses- 

Image View Screen 
WtARS allows you to preview your 
images before analyses. You can; 
control many view parameters, 
överfaytrainmg masks/GIS lay«, 
and compute vegetative indices. 

The image below is from Ft 
Stmrort,GA The data if LandSatS 
and tte image on the left is false 
colon 

Bed y Red   : 
Green - InfraRed ^ 
Blue - Red - mfraRed 

Histogram Equalizatioit has bee» 
applied. 
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Image CSip Screen ;1: 
rif au e*~ c t*A»*A, <r«* ****,. ww                              t„ 

WIAMS allows you to clip your data 
and zoom in on specific portions for 
analysis. 

■'■  '':*feW?**-"Ä!                               ist 
■ i 

ESO         ESE3        p'SiKj ;J: 

I 
1 
■v „,    '■ 

Fart Read IPX 

10-11 March, 1990 

jmKCT^^^j^^^H^nj,,^™^^^^^^,^^,^^^^^^^^ 
! 

Preprocessing Screen 

At üiis point, you' re ready to begin 
procsssmgyourdaia. Hereyoucan: 

H?   «M   VZ«   to   JBeWMts   (traa inxtm, iwiotv '    ' i 
tVIAll* VI „„.•..,»,»,,« 

1) Spatially trugntent the data *.l Kp&iUret^  V. „v.^^f. £;;"Hrr. "'"'wl'rt't, 

2) Configure Supervised 
Classification . «■,•,-,.,.„.,,„-., i 

J 3) Configure Clustering Methods ':              1 

i 

1 

t 

4) Configure tiie Change Detection 
Module 

:     1 &»   '        :        ""      f; ^i™aJ,..._. 

! 
! 
! 

■FonHocdlPH 

10-11 March 1999 
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Current Project Objectives 

Nöte: A timeline covering subt^tefcre^onhese objectives was approved by ORNL (4 JanS 

1   Assessment at Algorithms and frogramFlow 
- progressing according to timeline 
~ demo by Peter Cooper 

2. Upgrade ClessffkiarionCapabiiitles' 
■   - progressing according to timeline . 

- algorithms developed and tested 

3. Create d Integrale Image Registration Module 
- one month behind timeline due to softw? 
- algorithms identified end modified 

software problems 

4, Create and Integrate Object Detection Module 
- progressing according to timeline . 
- ant 1c Ipatsd de 1 ®j due to software problems ■ 

5. AsseasmentjEnhancementofUeerSupportConfiguratton 
-progressing scconling to timeline 
-will develop lead- in information screens for WwK* 
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Overview 

Objectives 

Class hierarchy 

interface 

management 

Communications 

Distributed application 
Web oriented client 

platform independent Server 

Rationalize interface 

Rationalize communications 

Extend functionality 

Ease extensions to functionality 

Analysis of program flow 

Analysis of communications requirements 

Analysis of resource requirements 

RetroEngineer WIARS 

Platform independence 
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WIARS Client Interface 

WIARS Class Structure 

'MiS. M 1 iiililSII 
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WIARS Client 

WIARS Class Structure 
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Analysis of Program Flow 

Program Structure 

Data Structures 

Data Flow 

Communications 

User Object 
Project Object 

Image Object 

Control Information 

email 

= . ftp 

Si 
Ni 

m 
ß 

Es 

fe? 

B> 

l3 

ES 

Resource Requirements 

Data Storage Requirements 
Program size 

CPU cycles 
Client 

Server 

System Requirements 
4.0 Browser 

Any platform 
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Stream Stage Modeling 

Presenters: Jeff Jorgeson, Mark Leipnik, Alan Anderson 

Stream Stage / Soil Moisture 
Modeling 

Mr. Jeff Jorgeson 
U.S. Army Engineer Research and Development Center 

Waterways Experiment Station 
Coastal and Hydraulics Laboratory 

Dr. Mark Leipnik 
Texas Research Institute for Environmental Studies 

Sam Houston State University 

Mr. Alan Anderson 
U.S. Army Engineer Research and Development Center 

Construction Engineering Research Laboratory 

Objectives 

• Demonstrate a system for monitoring and 
modeling stream stage and soil moisture 
conditions in real time. 

• Provide a flood alert system for a critical low- 
water road crossing. 
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Performers 

Mr. Jeff Jorgeson - WES, CHL 

Dr. Mark Leipnik, SHSU, TRIES 

Mr. Alan Anderson, CERL 

Fort Hood POC - Mr. Emmet Gray 

Project Funding 

SERDP 

Congressional 

RDT&E 

Approach 

• Install instrumentation for stream flow, 
sediment, soil moisture, and meteorology on 
3 representative watersheds 

• Model basins with the CASC2D watershed 
model 

• Incorporate telemetered data into models 

• Integrate radar data into models 

• Provide soil moisture maps of basins 
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FY 1999 Milestones 

• Field data collection and analyses 

• Model calibration and verification for 
stream stage and soil moisture to best 
available data 

• Integration of real-time data with models 

Project Steps 

• Site selection/GIS based stream mapping 

• Stream stage monitoring 
• Groundwater/soil moisture monitoring 

• Weather monitoring 

• Flood alert system installation 
• Modeling / data integration 

Selection of Study Watersheds 

• Bear Creek Watershed 
- smallest watershed, flows to Lake Belton 

• Owl Creek Watershed 
- medium sized watershed, gauge at East Range 

Road 
• House Creek Watershed 

- largest of 3 watersheds, gauge at West Range 
Road 
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Ft. Hood Water Shed Study Areas 
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Bear Creek Watershed 

• Bear Creek Watershed: smallest watershed, 
flows to Lake Belton. 

• Protected from disturbance, due to 
endangered species & remoteness. 

• Most difficult to monitor/telemeter due to 
lack of access, irregular cross-section and 
no utilities. 

• Base-line for training impact analysis. 

Topography of Bear Creek from GIS. 

Detail of Bear Creek Study Area 
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Owl Creek Watershed 

• Moderate level of disturbance 
• Limited tank training/some portions of 

basin in artillery impact/live fire areas 
• Second largest watershed 
• Intermediate flow 

Live fire areas and impact zones are within basin. 

House Creek Watershed 

• Greatest level of disturbance, tank training 
areas in basin 

• Largest flow and watershed 
• Subject to serious flooding 
• Low-water crossing of public road (West 

Range Road) is a flood and safety hazard 
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Stream Stage Monitoring 

• Install stream stage monitoring stations 
using bubbler/pressure transducer gauges 

• Real time water quality/turbidity monitoring 
• Soil moisture monitoring 
• Weather station 
• All telemetered with solar power 

Bubbler & Pressure transducer based stage monitoring set-up. 

'■V M<t<!el 2\!*1 Gaslitte Level Sensor 

C£' JiOOjcnwrcabieassümNy 

3y 2I GO gas tubing assctnbiy 

® Model HS-23 Dry Bubble l.'nil 

& OftS supply line 

*!y Gas honte primary rei'ttiator 

£' Isolation valve aou" mrtriiiold 

® Main gas bubbler line 

^ : Dry nitrogen gas bottle 

#' Bubble orifice in water 

Gauging station design 

i—~\i^~ Tipping Bucket 
T Rain Gauge 

FWS-12 Datalogger 

12V Battery 

Aluminum Enclosure 

Sensor Cable to Logger 
Aluminum Deployment Tube 
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House Creek Gauging station site on outcropping behind bridge abutment 

In-situ turbidity sensors will be installed. 

Modems/cell phone telemetry & data loggers will be used to store and 
transmit data to terminal located at Ft. Hood and connected to internet. 
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Data analysis software for stage and weather data compatible with 
windows and accessible from the internet will be employed. 

C>BlnB   Qrt*   Steflon»   Hi 

Stream Gauging Station & Monitoring Software. 

Owl Creek 
Cross-section 
at gauging 
station 
location 
(Side view). 

Owl Creek Cross-section at gauging station location. 

•,-mm 
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Total Station 
Based survey 
of cross-section 
& gradient 
performed for 
each site. 

Weather Data Analysis and 
Monitoring 

• Airfield has daily precipitation since 1960 
• Maximum 24 hour storm can be calculated 

from this source 
• 2 telemetered weather stations since 1994 

provide hourly intensity data, spatial 
variation information 
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Historical data has been used to compute max. 24 hour precipitation. 

24 Hour max precip by month 
(1960 -1999 at Ft. Hood Airfield) 

Two existing weather stations maintained by Base meteorological 
section will be supplemented with three more will provide rainfall 
Temp, humidity, wind speed & direction as well as fuel stick moisture. 

FIRE WEATHER l'l 
MONITORING ~^=. 
STATIONS f- 4     | 
• FTS I* th« l*ador In rmftlm of Fir« W**th*r Monftorino I 
• Flra Waattw Plum for Window* Softwar* 
• No Datalogger Programming Raqulract 
• Stations ara ElMy To In*tall [   - — ■* 

Soil Moisture/groundwater 
Monitoring 

• Soil moisture/groundwater monitored at 
each basin in upland, mid-slope & riparian 
zones using: 
- Shallow monitoring wells with PT's 
- Tensiometers, dielectric constant & resistively 

soil moisture measurement 

• Calibrated by neutron probe and lab. soils 
analysis 
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Ft. Hood Flood Alert system, 
Background: 

• History: extreme variability and flash floods 
at less than 10 year intervals 

• 7 fatalities at low water crossings (House 
Creek and Cow House Creek) 

• 27 total flood fatalities 1942-present 

• Major flood events in 57, 60, 66 & 92 

• Flood estimates from Cow House Creek at 
Pidcoke and weather data 

Peak annual discharge of Cow House Creek at Pidcoke 1900-1994 

Annual 
peak 
discharge 
ranges 
from 
110,000 CFS 
Dec. 20,1991 
to 
only 
70 CFS 
April 10, 1978. 
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West Range Road crossing is down-stream 
from old bridge and below stream banks. 

Crossing 
is two lane 
without shoulder 
or guard rail, 
punctuated by 
four culverts. 

Flood debris in House Creek below West Range Road 
crossing indicates floods over-top bridge structure periodically. 
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Flood Alert System 
Installation 

• At Low water crossing of House Creek 
several fatalities have occurred in prior 
flood events. 

• Warning system uses stream level sensor 
(PT) to trigger illuminated warning 
signs/lights on road. 

• Also sends warning to MP's. 

Watershed Modeling 

• CASC2D Model 
- Distributed Watershed Model 
- Erosion / Sedimentation 
- Long Term Simulations 

• Watershed Modeling System (WMS) 
- Extensive GIS Linkages 
- Weather Radar Data Support 

CASC2D Overview 
• Distributed, physically based watershed 

model 
- 2-D overland flow 

- 1-D channel flow 

- Green-Ampt infiltration 
- Long-term simulation and overland erosion options 

• Current Research / Development 
- Surface Water - Groundwater Interaction 

- Improved Modeling of Hydraulic Structures 

- Automated Calibration Routines 
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CASC2D Data Requirements 

> Input Requirements 
- Elevation 
- Land Use 
- Soil 
- Channels 
- Precipitation 

Output 
- Outflow Hydrograph 
- Net Erosion / Deposition 

- Soil Moisture 

CASC2D Overland Flow 

Watershed Modeling System 
(WMS) Overview 

• Comprehensive system for watershed modeling 
• Extensive GIS import / export capabilities 
• Supports many watershed models 

-HEC-1 

-TR-20 

-CASC2D 
-HSPF 

• Widely used for civil and military applications 
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WMS Interface 

Military Operations 

SAVA RIVER BASIN 
n BAStNS fOtl HBOl MODKL 

BASIN DATA 
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Demonstration Watersheds 

Port Hood Military Rtsuvation 

CASC2D Computational Grid 

Radar Rainfall Data 

Hourly radar 
rainfall maps 
available from 
NWS 
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CASC2D Model Output 
Discharge Hydrograph 

CASC2D Outflow Hydrograph 
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CASC2D Model Output 
Soil Moisture 

CASC2D Average Soil Moisture 
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CASC2D Model Output 
Surface Water Depth 
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CASC2D Model Output 
Erosion / Deposition 

c;:: 

-s~~ - 
rs-\ 

i— 

___J r~ -~ 

Current Status 
• GIS data acquisition largely complete 
• Gauging station sites selected 
• Cross-sections and gradients mapped 
• Analysis of existing stream stage and 

meterological data underway 
• Parameterization of CASC2D models underway 
• Analysis of recurrence intervals, development of 

rating curves underway 
• Next step: acquisition of equipment 

Coordination Issues 

• Coordination with base facilities 
management personnel is underway on 
connection of gauging stations to power & 
phone grid 

• Coordination with traffic/PM on warning 
system design is underway 

• Coordination with weather squadron is 
underway 
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Anticipated Results 
• Installation of monitoring stations to 

provide high quality real-time data 

• Estimates of probable maximum storm 
events, recurrence intervals and rating 
curves for each basin 

• Watershed models capable of providing soil 
moisture estimates 

• Linkage of models to real-time gage and 
radar data 

• Installation of flood warning system 

Opportunities for Continuation of 
Watershed/Flooding Research 

• Incorporate new vegetation and digital terrain 
models into rainfall/run-off model 

• Correlate data gathered at these sites in real-time 
with weather radar and NRCS monitoring efforts 
water quality data 

• Install digital video cameras to allow web based 
viewing of flood events 

• Improve model calibration with increased period 
of record for data collection 

Web Based Cour 

Presenters: J 

ses 

ames Carter, Nelda Volk 

 . 
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DOD Conservation Web Site 

To provide a central location for useful web links to 
DOD conservation community 
To provide a vehicle to enroll in selected 
conservation training courses 
To provide information relevant to job performance in 
natural and cultural resources within DOD 
Completion date 4Qtr99 or IQtrOO 

DOD Conservation 
Web-Based Courses and Web Site 

Contracted with Texas Research Institute for 
Environmental Studies (TRIES) 
Managed by Army's Environmental Awareness 
Resource Center (EARC) 
Approval through Interservice Environmental 
Education Review Board (ISEERB) Conservation 
Subcommittee 
Subject Matter Experts (SMEs) provided by DOD 
components and Coast Guard 

Biodiversity on Military Lands 
Non-Indigenous/Invasive Species 

Modular format 
Single module enrollment possible 
User-friendly design will accommodate variety of 
computers within DOD target audience 
Quick updates and changes possible 
Wider availability for more students 
Convenient training 
Completion 4Qtr99 or IQtrOO 


